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Abstract:
Purpose: Continuous improvement is a means of  promoting and working through business excellence.
However,  due to the complexity  of  the implementation process,  many companies  fail.  Some authors
consider that this is partly due to the lack of  studies which develop and validate theoretical constructs in
order to push theory in the CI field. Therefore, this study aims at identifying and better understanding the
factors that could act as enablers when implementing a CI initiative by designing and analyzing a new
theoretical construct. 
Design/methodology/approach: After conducting a rigorous literature review and consulting a group
of  experts, Rasch Measurement Theory was used in order to validate the construct and rank the enablers.
Findings: After validating the construct, a hierarchy of  priority was obtained, being the following enablers
the most important ones: establishing clear objectives, training, recognizing the achievements and learning
from the CI process itself  and motivation.
Practical implications: Identifying the key enablers could help those companies that are about to start
with the implementation process. Additionally obtaining a general classification could help managers to
make good decisions and handle these enablers, fostering the most important ones.
Originality/value: This  paper  provides  additional  evidence  regarding  the  main  enablers  that  an
organization that decides to implement CI can foster. Additionally, as far as authors are concerned, this is
the first paper that defines a theoretical construct concerning continuous improvement enablers. Going
one-step further, this paper obtains a hierarchy of  priority,  identifying the main enablers according to
managers’ opinions.
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1. Introduction
At  present,  companies  are  operating  in  an  extremely  complex  and  dynamic  environment.  This  fact  forces
companies to implement good practices that allow them to be competitive and survive in the global marketplace
(de  Jager, Minnie,  de  Jager,  Welgemoed,  Bessant  &  Francis,  2004;  Gómez-López,  López-Fernández  &
Serrano-Bedia, 2017; Laugen & Boer, 2008; Quesada-Pineda & Madrigal, 2013). Companies have a wide range of
improvement approaches at their disposal to do it (Kettinger & Grover, 1995) and continuous improvement (CI) is
one of  them. In fact,  many authors consider CI a must for those companies that  desire to achieve business
excellence (de Leede & Kees Looise, 1999; Al-Khawaldeh & Sloan, 2007).
CI has been widely studied. During the last decade it seems that the number of  publications on this subject has
suffered several ups and downs, however, Álvarez-García, Durán-Sánchez and del Río-Rama (2018) recently stated
that the interest in the subject is going up. It should be said that in their study the concept of  Kaizen is understood
as a synonym of  CI. The authors of  this paper agree with that interpretation due to the fact that, as Newitt (1996)
explained  Kai means  Change while  Zen means  Good, so Kaizen could be understood as  continuous improvement and
innovation.
Throughout this broad trajectory the concept has been defined by multiple authors. Thus, Deming (1982) defined
CI as  improve constantly  and forever the  system of  production and service (Principle  5 of  transformation).
Similarly, Masaaki Imai, who was one of  the pioneers in this field and developed several works about it (Imai, 1997),
defined CI as progressive improvement involving everyone in the company (including both workers and managers)
(Imai, 1986).
Among the last decade, the definition of  Chang (2005) should be mentioned. According to this author, the CI cycle
consists of  establishing customer requirements, meeting the requirements, measuring success, and continuing to
check customers’ requirements to find areas in which improvements can be made. 
For  its  part,  Cuatrecasas  (2005)  mentioned  that  CI  consists  of  the  slow but  constant  improvement  of  the
environment  we  work  in,  of  the  workstation,  and  the  achievement  of  small  improvements  in  processes,
departments, people… The huge scope of  CI could be seen in this last definition. Not only could CI be focused on
improving performance indicators related to processes, but also on improving working conditions so that,  for
instance, employees work under better conditions. 
More recently, Bhuiyan, Baghel and Wilson (2006) defined CI as a culture of  sustained improvement aimed at
eliminating waste in all organizational systems and processes, and involving all organizational participants. This
definition introduces a new twist by underscoring the importance of  eliminating wastes. 
On the basis of  all the above, it could be seen that, due to the countless number of  existing definitions, there is not
a unique and commonly accepted definition of  the concept of  CI. 
Therefore, in order to unify the ideas contained in the previous definitions, and always adopting a holistic approach,
the authors consider that continuous improvement could be defined as the incremental process of  improvement in
the company done with the participation of  all the staff. It could be seen that, according to the authors, two
important characteristics should be highlighted: incremental change and people involvement. This perspective, with
a holistic approach (company wide perspective), will be the one taken into consideration for the rest of  the paper.
Not only has the concept of  CI been extensively studied, but other topics related to CI have been developed along
the extensive literature about CI (Prajogo & Hong, 2008). 
According to Sanchez and Blanco (2014), who established nine main topics related to CI, the most common ones
were: implementation, methodologies and human resources. Concerning the topic implementation, it would include
those studies which describe the implementation process of  a company either theoretically  (proposing a new
methodology)  or empirically  (specific  case studies).  In the same token,  the topic  methodologies  is  about  the
application of  one or more methodologies as a  means to implement continuous improvement initiatives in a
company. The human resources topic is a bit different, as it comprises those studies that analyse the relationship
between CI and human resources management, such as training, motivation, employee satisfaction… 
-52-
Journal of  Industrial Engineering and Management – https://doi.org/10.3926/jiem.2743
On the contrary, the less developed topics were innovation and factors. Regarding the topic of  innovation, it
includes those research projects which deal with the relationship between CI and innovation. Meanwhile, the topic
about factors is mainly focused on the analysis of  barriers, enablers, drivers, benefits and disadvantages derived
from CI. Among them, this study is framed within this last topic: factors. 
From the authors’ point of  view, a factor could be defined as any element (policy, person, initiative, behavior,
tool…) that  affects  the  implementation.  These factors  could negatively  affect  and hinder  the implementation
process (barrier) or they could positively affect and facilitate it (enablers).
From the practitioners’ point of  view, it should be highlighted that CI is a phenomenon of  vital importance for
companies in the current environment (McLaughlin, Bessant & Smart, 2008; Singh & Singh, 2012). Nonetheless,
despite the fact that the great majority of  companies are perfectly aware of  the importance of  CI, many businesses
find it complex to implement CI practises. Several authors consider that this is partly due to the lack of  practical
theory about CI (Caffyn & Grantham, 2003; Haims, 1998).
This gap is even wider in Europe. Due to the study of  CI was initially started and developed in the USA and Japan,
research in Europe should still be reinforced (Corso, Giacobbe, Martini & Pellegrini, 2007). Although it is true that
some efforts  have already been done in  this  direction,  for  instance  the  2nd CINet  survey  launched in  2003
(Continuous Innovation Network, 2016) which was conducted in different European and non-European countries,
more empirical research should be developed in certain European countries. This is the case of  Spain where the
number of  companies practising CI is still limited (Albors & Hervas, 2007) so that research in this field, although
increasing, is in an earlier stage that in other countries (Sabater & García, 2011).
Additionally, many studies are descriptive case studies and there is a lack of  studies which develop and validate
theoretical  constructs  (Carnerud,  Jaca  &  Bäckström,  2018;  Laugen  &  Boer,  2008;  Martini,  Gastaldi,  Corso,
Magnusson & Laugen, 2012) in order to push theory in the CI field. 
Based upon the foregoing, this study tries to cover this gap by designing and validating a new construct. Specifically,
the ultimate aim of  this study is to identify and better understand the factors that could act as enablers when
implementing a CI initiative by designing and analyzing a new theoretical construct.
Additionally, we consider that a strength of  this work is the fact of  having a large sample of  companies (109) from
different  sectors.  Therefore,  it  is  an ideal  complement  to  other  recently  published works  focused on smaller
populations, both by number and/or by target sector (González-Aleu, Van Aken & Keathley-Herring, 2017; Jaca,
Viles, Mateo & Santos, 2012; Jurburg, Viles, Tanco & Mateo, 2017; Sisson & Elshennawy, 2015).
To achieve this goal, first a new theoretical construct called “Ease to implement CI initiatives” is designed and
proposed. Secondly, once the construct has been validated, the main enablers are identified and ranked. 
This  paper  contributes  to  the  existing  literature  in  several  ways.  First  and  foremost,  it  provides  additional
evidence regarding the main enablers that an organisation that decides to implement CI can promote. Second,
from the practitioners´ point of  view, identifying the key enablers could help those companies that are about to
start with the implementation process. Additionally obtaining a general classification could help managers to
make good decisions and handle these enablers, fostering those that have been said to be the most important
ones by other companies that have successfully implemented CI. Finally, as far as authors are concerned, this is
the  first  paper  that  defines a  theoretical  construct  concerning continuous improvement enablers.  Moreover,
going one-step further, this paper will obtain a hierarchy of  priority, identifying the main enablers according to
managers’ opinions. 
Once the  goal  has  been defined,  the  rest  of  the  paper  is  structured as  follows.  In section 2 the  theoretical
framework is introduced, with a particular focus on the literature referred to CI enablers. In section 3 the empirical
research is described with special emphasis on the Rasch Measurement Theory. Results are included in section 4
and they are discussed in section 5, which also includes some practical implications. Finally conclusions are included
in section 6.
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2. Literature Review about Continuous Improvement Enablers
As mentioned above, implementing CI initiatives is an arduous process, full of  challenges (Boer, Berger, Chapman
& Gertsen, 2017; Hyland, Becker, Sloan & Jorgensen, 2008; Middel,  Weegh & Gieskes, 2007). In fact,  several
studies stated that the majority of  CI initiatives within Europe and USA died within a few years (Jorgensen, Boer &
Gertsen, 2003; Raj & Attri, 2010). This is the reason why the study of  success and failure factors is a key topic in
the field (Aloini, Martini & Pellegrini, 2011). Specifically, the authors consider that identifying and analysing CI
enablers may be useful in order to ease the implementation process, an idea that was already raised by McIvor
(2016) in his study about process improvement and by Dowlatshahi and Hooshangi (2010) in their study about ISO
9001 implementation.
CI enablers are any mechanisms, procedures, structures, policies… which serve to encourage the CI behaviours
(Caffyn & Grantham, 2003). It could be a positive attitude, a specific practice or certain resources. 
As a first step, a literature review aimed at identifying the main enablers included in previous studies was carried
out. First, a literature review was conducted by using the Web of  Science database. Specifically, three criteria were
applied: type of  document: scientific paper; period of  time: 1980-2011; and topic: continuous improvement. In
order to focus the topic, two keywords were used: “continuous improvement” and/or “kaizen”. The authors
consider that by using two broad concepts, the review would be more complete. Finally, 1090 papers were found.
Similarly, as the research is based in Spain, it was considered appropriate to replicate the review with the same
structure  using  Dialnet  database,  which  is  specialised  in  Hispanic  literature.  In  this  case,  275  papers  were
identified. 
The next step consisted of  analysing the content of  the papers, in this case, trying to identify those ones that focus
on the topic on enablers. Table 1 summarises the main results obtained from the analysis. It could be seen that,
despite the high quantity of  initial studies, the number of  papers focus on CI enablers is not such wide taking into
consideration that the period of  analysis spans 30 years.
According to the results shown in Table 1, the most analysed enablers are: high management support, training, and
open communication. On the opposite side, there are several enablers which are only mentioned once. This is the
case of  integrating CI objectives in strategic objectives, focusing on key processes, being tolerant with mistakes or
focusing on stakeholders, among others.
From the authors’ point of  view, it can be seen that the paper by García-Sabater and Marín-García (2009) is the one
which integrates more enablers,  in total 10; followed by the works of  Middel et al. (2007) and Warwood and
Roberts (2004) with 8 enablers each. The rest of  the papers include very few enablers, there are even some papers
that only analyse one enabler. 
Moreover, most of  the studies are descriptive case studies and there is a lack of  studies which develop and validate
theoretical constructs in order to push theory in this field (Laugen & Boer, 2008; Martini et al., 2012). 
Based on these results - limited number of  studies and limited number of  enablers in each study, it might be
concluded that a common and solid theory is still to be developed in this specific topic. Therefore, the aim of  this
study is designing and validating a new construct so that CI enablers could be analysed from a holistic view and
theory could be further developed. This implies analysing enablers as a whole, not independently. Previous studies
have shown that  companies are not  affected by  a unique enabler  but  by  a  combination of  them (Caffyn &
Grantham, 2003), so this approach seems to be more appropriate. This idea has already been stated by Raj and Attri
(2010) in their study about TQM barriers. This approach has also been used in other studies about the EFQM
barriers (Gómez-López et al., 2017) and EFQM motivations (Gómez-López, Serrano-Bedia & López-Fernández,
2016).
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Upton (1996) X
Dale, Boaden, 
Wilcox, and 
McQuater (1997)
X
Kaye and 
Anderson (1999) X X X X X X X
Berling (2000) X X X
Marsh (2000) X X
Khoo and Tan 
(2002) X X X X X X
Rich and 
Bateman (2003) X X X X X X X
Beheshti and 
Lollar (2003) X X
Warwood and 
Roberts (2004) X X X X X X X X
Bhuiyan, Baghel 
and Wilson 
(2006)
X X X
Wu and Chen 
(2006) X
Middel et al. 
(2007) X X X X X X X X
Suárez-Barraza 
and Ramis-Pujol 
(2008)
X X X X X
Albors-Garrigós,
Hervás-Oliver 
and Segarra-Oña
(2009)
X X X
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García-Sabater 
and Marín-
García (2009)
X X X X X X X X X X
Marín-García 
and 
Bautista-Poveda 
(2010)
X
Suárez-Barraza, 
Castillo-Arias 
and Miguel-
Davila (2011)
X X
Table 1. Continuous improvement enablers
3. Research Method
3.1. Construct Design
After identifying the enablers, a new theoretical construct named “Ease to implement CI initiatives” was designed.
In order to define the construct, the process proposed by Martini et al. (2012) was followed. 
According to these authors, in order to develop a common theory of  CI, the following steps should be followed:
problem formulation, theory building, research design and problem solving. In this study, a gap has been identified
(problem formulation);  existing literature  was  reviewed and experts were consulted in  order to design a new
theoretical construct (theory building); a survey was conducted among companies which successfully practised CI
in order to obtain real data about this topic (research design); and finally several analysis were done in order to
validate the construct (problem solving).
After identifying the enablers (Table 1), the selection and validation of  the construct (from a content perspective)
was done by a panel of  experts, a technique that has been traditionally used in the management field. Therefore,
eight  experts  were  contacted.  They  were  3  academics  and 5  practitioners.  Among the  academics  there  were
Professors and Senior Researchers of  the Business and Management field that, all together, accumulated a total of
47 papers related to CI (29 of  which were published in high impact journals (SSCI or SCI)). On the other side, the
practitioners were high managers,  quality  managers or Lean Institute consultants with more than 10 years of
experience implementing CI initiatives in different service and manufacturing sectors. The inclusion of  academics
and practitioners was aimed at obtaining a good balance between theory and practice.
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First, in-depth interviews were carried out with the experts. They had to evaluate whether the items included in the
construct were appropriate. All the changes they proposed were included in the construct and, after that, the new
construct was shown to all of  them again. This process was repeated until they all agreed with the content of  the
construct. The process lasted for a year (2011-2012).
Finally, based on the opinion and knowledge of  the experts, the construct “Ease to implement CI initiatives” was
integrated by 11 items, listed in Table 2.
CI-E1 Monitoring CI initiatives
CI-E2 Training
CI-E3 Leadership
CI-E4 Integrate CI objectives in strategic objectives
CI-E5 Implement a culture tolerant with mistakes for learning
CI-E6 Motivation
CI-E7 Focusing on the critical processes
CI-E8 Recognising the achievements and learning from the CI process itself
CI-E9 Focusing on stakeholders, mainly the customer
CI-E10 Establishing clear objectives
CI-E11 Establishing measurement system
*CI-E stands for “CI enabler”
Table 2. Survey – Continuous improvement enablers
3.2. Survey: Scope and Sample
Once the construct was defined, a survey was conducted. The scope of  the study was limited to the Autonomous
Community  of  Cantabria  (a  region  in  the  north  of  Spain).  Therefore,  the  target  population  was  limited  to
Cantabrian companies  over  20 employees  that  practised CI.  The fact  of  establishing a minimum number  of
employees is due to the fact that, based on authors’ experience, companies under 20 employees do not usually
implement  CI,  as  the  effort  needed might  not  be  compensated.  This  idea  was  later  reinforced due to,  after
conducting the survey, it could be verified that only 18% of  the companies with 20 to 49 employees practised CI,
which is the lowest percentage (see Table 4).
In order to identify our target population, first, all Cantabrian companies with more than 20 employees (808) were
asked whether they practised CI. Among them, 209 responded positively. The technical record of  the first survey is
included in Table 3. Additionaly, Table 4 summaries the distribution by size of  those companies that affirmed
practising CI.
Those companies that affirmed practicing CI were sent a second questionnaire about different CI aspects. The
technical record of  the second survey is included in Table 5. Regarding the enablers, companies were asked to value
whether the 11 enablers integrating the designed construct (Table 2) had been important for them or not. In order
to value the items a five-point Likert scale was used (1 – it was not an important enabler- to 5- it was an important
enabler).
Finally, 109 valid responses were obtained. As Albors and Hervás (2007) highlighted the lack of  a national database
of  firms practising CI makes it difficult to assess the representativeness of  the sample.
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Characteristics Survey
Population Cantabrian companies with more than 20 employees (808)
Geographical scope Autonomous Community of  Cantabria
Unit of  analysis Company
Period November 2011- June 2012
Response rate 37% (299 responses)
Table 3. Technical record – 1st survey
Size Population
Companies that
practice CI
% of  companies that
practise CI
20 to 49 536 97 18.07%
50 to 99 155 49 31.61%
100 to 199 71 28 39.44%
200 to 499 34 27 79.41%
500 to 999 7 5 71.43%
1000 to 4999 3 2 66.67%
More than 5000 2 1 50%
Total 808 209  
Table 4. Distribution by size of  those companies that affirmed practicing continuous improvement
Characteristics Survey
Population Cantabrian companies with more than 20 employees that 
affirmed practising CI (209)
Geographical scope Autonomous Community of  Cantabria
Unit of  analysis Company
Period June 2012-December 2013
Response rate 52.15% (109 responses)
Table 5. Technical record -2nd survey
3.3. Rasch Measurement Theory
Data treatment was done by using Rasch Measurement Theory (RMT). It is important to highlight that this is an
incredibly rich methodology whose use is not spread in the management area yet, although its use is constantly
increasing  over  time  due  to  its  rigour  and  its  wide  range  of  applications.  In  fact,  although  it  is  true  that
confirmatory factor analysis (CFA) is traditionally used in this kind of  analysis, Salzberger and Koller (2013) already
proved that Rasch Measurement Theory is the most adequate measurement approach for doing it, even better than
CFA. 
Therefore, the authors consider that the application of  RMT in this paper will provide a new perspective to a
mature research topic as CI. In fact, the current work is one of  the first ones that uses these measurement methods
in the quality management field, specifically in the CI area of  research.
This methodology offers a wide range of  analysis (construct validation, items ranking, subjects ranking, differential
item functioning analysis…) and is said to be extremely useful when working with Likert scales. 
RMT faces and solves one of  the existing problems in the Social Sciences and, specifically, in the Business and
Management  area.  In  this  field,  there  are  usually  many  realities  that  cannot  be  directly  measured.  Thus,
measurement is usually done indirectly by measuring a group of  items that, in theory, integrate the construct or
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reality that we are interested in. In those cases, it is very common to use Likert scales to value those items. The
scores obtained from the Likert scales cannot be considered measurements due to they are ordinal scores and, in
order to consider them a measurement, they should have an additive structure, a characteristic that only interval
variables have. RMT, initially developed by George Rasch (1960), solves this problem by transforming ordinal
variables into interval variables. 
It is based on three main principles: unidimensionality (a construct is unidimensional when all the items are referred
to the same construct or latent variable so they can be located in the same lineal construct with the subjects);
invariance (the results are independent from the samples of  subjects and items used); and additivity.
When it comes to transform the ordinal variables into interval variables, the Theory is based in the following
statement: “persons who are more able/more developed have a greater likelihood of  correctly answering all the
items in  the observation schedule.  And,  easier  items are  more  likely  to be  answered/reached correctly  by all
persons” (Bond & Fox, 2007, p.28).
The mathematical  expression of  the  model  is  derived from this  idea  and it  can be  consulted in  any of  the
handbooks about the methodology (see (Alagumalai, Curtis & Hungi, 2005; Bond & Fox, 2007; Von Davier &
Carstensen, 2007).
Taking the aim of  this study into consideration, and due to a Likert scale is used to value the different items of  the
defined construct, RMT was considered to be the most appropriate methodology in this study. The associated
software Winsteps 3.75 (Linacre, 2012) was used in this study.
4. Results
4.1. Construct Validity
As a first step, it is important to validate the construct defined by the panel of  experts. In order to validate the
construct, the following checks should be carried out:
• Construct dimensionality: dimensionality is a necessary condition to use RMT so, first, the dimensionality
of  the construct must be checked. As well as methodological reasons, this check is interesting when new
constructs are defined because it allows affirming that the definition is correct. 
• Global reliability  and validity of  measures: RMT allows checking that the measurements obtained are
reliable and valid. A measure is valid when it measures what is supposed to be measuring. In addition, in
the RMT case, a measure is reliable when it has a high ability of  reproducibility. 
• Individual  reliability  and  validity  of  measures:  this  methodology  offers  the  possibility  of  analysing
individually the reliability and validity of  each surveyed company and each item (enabler). 
Table 6 summaries the main characteristics of  these validation analysis: the objectives, the reference values and the
analysis for this study.
As mentioned in Table 6, in this case, reliability and validity analysis (Table 7) showed that, globally, measurements
were valid and consistent. Additionally, construct dimensionality analysis showed that the new construct meets the
requirements established in the methodology manual and, as a result, it can be considered to be unidimensional
(Table 8). 
However, the individual analysis showed that several companies had validity problems. In accordance with the
invariance principle, results do not depend on the sample of  companies used, so all companies that had validity
problems were removed from the sample. Finally, 97 companies integrated the final sample. Rasch Measurement
Theory allows the researcher to analyse why the behaviour of  these companies is different by carrying out an
additional and specific analysis. Due to it is not the aim of  this paper to analyse each case individually, this would be
consider a future research line. Due to these are additional/complementary analysis which do not affect the global
reliability and validity of  measures which, as show in previous sections, presents acceptable values, it might be
concluded that the proposed construct is valid and reliable.
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Analysis Dimensionality analysis
Global reliability and validity
of  measures
Individual reliability and validity of
measures
Objective
It analyses whether all items 
are measuring the same 
construct or not. That is, 
whether the construct could
be considered 
unidimensional.
Rasch Model allows checking 
that the measurements obtained 
are reliable and valid. According 
to Rasch Measurement Theory, 
a measure is valid when it 
measures what is supposed to be
measuring. In addition, a 
measure is reliable when it has a 
high ability of  reproducibility 
(that is, if  another sample is 
used, results will be robust).
Rasch Model offers the possibility of  
analysing individually the reliability and 
validity of  each surveyed person and each
item.
Requirements
a) The eighenvalue of  the 
unexplained variance of  the 
first contrast has to be less 
or equal to 2. / b) The 
percentage of  unexplained 
variance by the first contrast
has to be lower than the 
percentage of  raw variance 
explained by items. 
a) INFIT and OUTFIT MNSQ 
should be between 0.5 and 1.5./ 
b) INFIT and OUTFIT ZSTD 
should be between -2.0 and 
2.0. / c) Reliability should be 
between 0.7 and 1 (optimum). / 
d) Correlation should be 1 for 
persons and -1 for items.
a) INFIT and OUTFIT MNSQ should 
be between 0.5 and 1.5./ b) INFIT and 
OUTFIT ZSTD should be between -2.0 
and 2.0./ c) Reliability should be between
0.7 and 1 (optimum). 
References Linacre (2012) Febles-Acosta, 2008; Linacre, 2012; Oreja, 2005 
Febles-Acosta, 2008; Linacre, 2012; 
Oreja, 2005
Suitability in 
this study
It could be concluded that 
the construct is 
unidimensional. See Table 8.
It could be concluded that the 
measurements are globally valid 
and reliable. See Table 7.
In this case 12 companies showed validity
problems so they were removed from the
final sample. This removal would not 
affect results as the invariance principle, 
which Rasch Measurement Theory is 
based in, establishes. Therefore, analysis 
were done based on 97 responses. (Due 
to the size of  the table it has not been 
included but could be sent under 
request). Regarding the items, all of  them 
had valid and reliable measurements.
Table 6. Summary of  validity checks (Authors)
 
Infit Outfit
Reliability CorrelationMNSQ ZSTD MNSQ ZSTD
Persons 0.81 -0.7 0.79 -0.7 0.86 0.96
Items 0.95 -0.5 0.97 -0.4 0.91 -1.00
Table 7. Reliability and validity measures (Authors)
Empirical Model
Total Raw Variance in observations 19.2 100.0% 100.0%
Raw variance explained by measures 8.2 42.8% 43.3%
Raw variance explained by persons 3.9 20.2% 20.4%
Raw variance explained by items 4.4 22.6% 22.9%
Raw unexplained variance (total) 11.0 57.2% 100.0% 56.7%
Unexplained variance 1st contrast 1.7 9.0% 15.8%
Table 8. Dimensionality analysis. Standardised residual variance (in Eigenvalue units) (Authors)
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4.2. Ranking of  Continuous Improvement Enablers
Once the construct was validated, we could proceed with additional analysis, thus a hierarchy of  priority of  CI
enablers was obtained. The results from the Winsteps software are shown in the variable map (Figure 1). 
The vertical dotted line in the middle of  Figure 1 represents the construct “Ease to implement CI initiatives”. On
the left side of  the vertical line, companies are represented by an identification code (EXX); whereas on the right
side of  the vertical line items are ranked (CI-EX). It is important to highlight that the units of  the variable map are
expressed in logits (which is the unit RMT obtains after transforming ordinal variables into interval variables). In
this case, the scale goes from -2 logits to 4 logits. Having said that, in the following lines, a more detailed description
of  Figure 1 is included.
Figure 1. Variable maps. Source: Authors
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In the left side of  Figure 1, companies are positioned. The position of  each company is not based on a unique
enabler, it is set based on the responses of  each company to all the items. This is the reason why all items should be
analysed together not independently,  because, as Caffyn and Grantham (2003) highlighted,  companies are not
affected by a unique enabler but by a combination of  them. Having said that, companies on the top have scored
higher the enablers from the survey. If  we take into consideration that companies were asked to answer the survey
based  on  their  own  experience,  it  could  be  said  that  companies  on  the  top  are  likely  to  have  found  the
implementation process easier than those located on the bottom because, in general, they found or they were able
to implement and put into practice more enablers. Thus, the company located at the top (E19) is the one that
valued the selected enablers higher. On the contrary, company E22 and company E21 are the ones that scored
lower the enablers.
In the right side of  Figure 1, items are located. In contrast with what happens with companies, the most important
enabler is the one located at the bottom (CI-E10) which means that the majority of  companies agree that item E10
“establishing clear objectives” is key when implementing CI. However, the least important enabler is the item
located at the top (CI-E9: “focusing on stakeholders, mainly the customer”) which means that only some of  the
companies consider it an enabler.
Finally, it is interesting to briefly mention the relationship between both parts of  the Figure (companies and
items). How are they related? How could they be interpreted? In general, all the companies located above the
score of  an item are likely to have scored it higher than those located under the item. In this specific study, this
means that companies located above an item consider it important, whereas companies located under the item
consider it less important or unimportant. For instance, following the example of  the item CI-E9, it could be
said that company E17 (located above the item) considers it important. However, company E20 (located below
the item) considers it  less important than company E17;  equally  company E03 considers item CI-E9 more
important than company E20.
This comparative analysis could also be done for the whole group by comparing the average of  the companies with
the average of  the items (the location of  the average is represented by an “M” in Figure 1). In this case, the average
of  the items is lower than the average of  the companies, therefore, it could be said that in general companies
consider all the enablers important, although, of  course, some are more important than others.
For ease of  data analysis, the final hierarchy of  enablers derived from the variable map have been included in a list
(Table 9) where enablers are classified from highest to lowest importance.
CI-E10 Establishing clear objectives
CI-E2 Training
CI-E4 Integrate CI objectives in strategic objectives
CI-E8 Recognising the achievements and learning from the CI process itself
CI-E3 Leadership
CI-E11 Establishing measurement system
CI-E6 Motivation
CI-E5 Implement a culture tolerant with mistakes for learning
CI-E7 Focusing on the critical processes
CI-E1 Monitoring CI initiatives
CI-E9 Focusing on stakeholders, mainly the customer
Table 9. Ranking of  continuous improvement enablers (Authors)
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5. Discussion and Practical Implications
With regard to the literature review, two essential points should be highlighted. First, the literature review showed
that there is not a solid theory concerning the topic of  CI enablers, which hinders a constant advance in the field.
This result is similar to the finding of  Martini et al. (2012) who proposed to innovate in the way CI research is
accomplished in order to build new theory as a universal theory of  CI is lacking. Second, it is important to note that
current  papers  are mainly  descriptive and have mainly  focused on the analysis  of  the  effect  of  the  enablers
independently.  These  findings  highlight  the  need  for  further  research  in  order  to  design  and analyse  a  new
theoretical construct with a holistic approach.
Regarding the empirical analysis, the results showed that the proposed construct “Ease to implement CI initiatives”
is valid and reliable, which means that the selection of  items is correct and the construct could be applied to other
population/samples.  Additionally,  this  study obtained  a  general  rank of  enablers.  This  rank could help  those
companies that want to implement CI in the future, as it offers a general view of  the most important factors they
have to promote, equally highlighting the practises and behaviours that should be avoided. First, companies should
established clear objectives related to the CI implementation so that everybody in the company knows what the
final aim of  the project is and everybody works through it. This result is similar to the finding of  Dale et al. (1997)
and Upton (1996). 
Training is a means to establish a common language of  work (de Jager et al.,  2004) and is  the second most
important enabler for the companies of  our sample. It, therefore, eases the following stages of  the process as all
employees involved in the CI initiative employ the same concepts. Moreover, through training, the objectives and
implications of  CI could be explained so that employees understand why CI is necessary in the current business
environment  (Albors-Garrigós  et  al.,  2009;  Middel  et  al.,  2007;  Rich  &  Bateman,  2003;  Suárez-Barraza  &
Ramis-Pujol, 2008) and what their role in the whole process is. On the contrary, misunderstandings may appear and
CI could be seen as a control system (Dale et al., 1997) and resistance to change may appear (Bounabri, El Oumri,
Saad, Zerrouk & Ibnlfassi, 2018; Sanchez-Ruiz, 2014; Taherimashhadi & Ribas, 2018). The third most important
enabler is Integrating CI objectives in strategic objectives. This is a very important point that other authors have
also identified in their studies. In fact, lack of  integration is defined as an important barrier for CI implementation
(Jun, Cai & Peterson, 2004). At this point, the role of  managers should be highlighted (Das, Kumar & Kumar,
2011). As Taherimashhadi and Ribas (2018) and Bounabri et al. (2018) highlighted, managers sometimes expect
short-term success and this is not compatible with the process needed to adapt the company culture in order to
assure a sustainable change. Therefore, not only are managers responsible for giving CI the importance it deserves
as a long-term strategy (Carmona-Márquez, Leal-Millán, Vázquez-Sánchez, Leal-Rodríguez & Eldridge, 2016), they
should also allocate time and human resources to this initiative. 
Recognising the achievements and learning from the CI process itself  has been also identified as a key enabler that
agrees with the results  of  Khoo and Tan (2002) and García-Sabater  and Marín-García  (2009) who described
rewards as a means to encourage staff  participation. 
Along the literature, many authors have pointed out the relevance of  management support in order to start a CI
initiative and, in general, any process of  change. According to the results of  this study, Leadership is an important
enabler as well. During the first stages of  the implementation process, when skepticism and resistance to change are
usually  higher,  leadership  is  the  main  role  of  managers.  Managers  have  to  motivate  the  other  employees
(García-Sabater & Marín-García,  2009;  Glover, Farris,  Van Aken & Doolen,  2011). In this  sense, the role of
medium managers should not be forgotten. Due to they are usually working in direct contact with employees, they
play a key role as facilitators. Developing a suitable measurement system (which is also an enabler according to
results), with objectives, ranges and indicators, has also been identified as one of  the most important factors in
order to guarantee CI sustainability (García-Sabater & Marín-García, 2009; Middel et al., 2007; Rich & Bateman,
2003).  Companies,  at  the  beginning  of  the  CI  initiative,  should  allocate  enough  time  to  design  a  suitable
measurement system. On one side, they should design a measurement system that contains enough information to
analyse whether the company is achieving the established objectives. On the other side, they should be careful in
order not to include useless information because, in that case, the effect would be just the opposite, they would
waste time. 
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Motivation has already been mentioned as an important factor to start and maintain a CI program. If  staff  is not
motivated, they would not take part in the process and, as de Jager et al. (2004) stated, staff  involvement is a key
element to guarantee the success of  the implementation process. 
Other factors such as focusing on the critical processes, monitoring CI initiatives, and focusing on stakeholders
(mainly the customer) are enablers that have been identified by companies of  the sample as the least important
enablers of  the general rank. This result may be due to the fact that, although each company has to know which
their key processes are, this is not consider as enabler itself, that is, this fact does not foster CI. In fact, companies
sometimes apply CI in less important processes in order to fulfil other objectives. For instance, sometimes CI is
applied in front office processes that, in spite of  being less critical, allow the company to show to their customers
that they are involved in an improvement program. Similarly, companies may select an area or process that can be
easily improved in order to show the usefulness of  CI to their workers and, in turn, increase their motivation. 
Similarly, the fact that enablers as monitoring CI initiatives or focusing on stakeholders were the least important
enablers according to companies’ opinion is a surprising result due to, on the one hand, as we stated before,
establishing objectives, measuring indicators and, therefore, monitoring are key tasks when implementing CI. On
the other hand, companies should never forget their customers and what they really value as it was seen in Chang’s
(2005) definition. Actually, customers and, in general stakeholders (suppliers, employees...) may be an interesting
source of  ideas to improve. 
6. Conclusions, Limitations and Future Lines
This paper falls within the CI field. In particular, it aims at identifying and better understanding the factors that
could act as enablers when implementing a CI initiative by designing and analyzing a new theoretical construct. 
To achieve this goal, first a new theoretical construct called “Ease to implement CI initiatives” was designed and
proposed. Secondly, once the construct was validated, the main enablers were identified and ranked. 
In order to fulfil the above-mentioned objectives, first, a literature review was carried out. It allowed the authors to
identify 29 enablers. Among them, a group of  experts (academics and practitioners) selected 11 enablers in order to
propose a new theoretical construct named “Ease to implement CI initiatives”. Rasch Measurement Theory was
applied in order to validate that construct. A rigorous process which included several analysis (individual reliability
and validity of  measures, global reliability and validity of  measures and unidimensionality) was followed.
Once the theoretical construct was validated, a survey was conducted among companies that have implemented CI
initiatives.  From their  responses,  a  rank  of  the  enablers  was  obtained,  identifying  the  most  important  ones
according to their opinions and own experiences. 
Based on the results, it is important to make practitioners aware that before starting a CI initiative they should focus
their efforts on three main aspects. First, they should establish clear objectives (what does the company want to
achieve by implementing CI? What are the short-term and long-term objectives?). Secondly, all employees should
be trained in CI aspects in order to avoid potential misunderstandings and/or conflicts in the following stages.
Finally, CI should receive the attention it deserves and might be integrated with the other strategic objectives of  the
company. 
These results  are perfectly  consistent  with the definition of  CI that  was taken as the  basis  for this  work.  It
highlighted two characteristics of  the CI: incremental change and people involvement.
In relation to the first of  the highlighted characteristics, incremental change, it is complicated (if  not impossible) to
carry out incremental improvements if  CI does not extend over time. Results show that in no case should it be
understood as a punctual or sporadic action; on the contrary, it must be understood as a strategic objective.
On the other hand, the importance of  people involvement is reinforced by the fact that training is valued as the
second most important enabler. Thus, training should not only be understood as an end in itself  but also as a
means to reduce resistance to change and bet on the participation of  all people in the organization. This, in turn,
will mean greater possibilities of  success and, therefore, favours the sustainability of  the system.
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On the other hand, although it has just been briefly analysed in this study, the positioning of  companies has also
been obtained, based on the importance they gave to the enablers. It is important to remember that all this has been
done from a holistic perspective, analysing the effect of  the set of  enablers and not just one. It would be unrealistic
to think that companies are only influenced by an enabler in isolation and that there are no influences between
them.
Knowing the positioning of  companies can be very useful  for developing future research lines.  For instance,
companies with very good / bad ratings could be identified and in-depth interviews could be conducted with them
in order to know their experiences. The information they can share is undoubtedly very useful for other companies
that want to join the implementation of  the CI.
Finally, a couple of  limitations should be noted. First, due to the geographical scope of  the study, results should be
treated with caution. In future research, increasing the sample will be advisable in order to expand our research.
Similarly, due to surveyed companies are already committed with CI, it would be interesting to increase the scope of
the study, including companies that have not implemented CI yet or companies that failed. Moreover, due to a
theoretical construct has been validated, it would be interesting to use it in other studies based in other regions and
countries in order to extend the theory of  the field. Additionally, as significant differences have been identified, we
suggest doing more research about their root causes.
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